• 



WHAT IS CLAIMED IS: 



A composition comprising af preselected polypeptidejcapable of participating 
in an activity, said preselected polypeptide having at least a first and a second 
position the relative proximities of which are capable of changing in relation 
to the activity of said preselected polypeptide, said composition comprising 
said preselected polypeptide or a fragment thereof and having at least a first 
and a second detectably interacting proximity-sensor peptide located in the 
amino acid backbone of said composition proximal to said first and second 
positions, respective^, wherein said relative proximities of said positions in 



said composition are 
composition. 



consisting of intrarr 



capable of changing in relation to the activity of said 



The composition of claim 1 wherein said activity is selected from the group 



olecular interactions, intermolecular interactions, 



interaction with a ligand, interaction with a substrate, change in dielectric 



constant, change iq 
modification, and 



pH, change in protein folding, post-translational 
odification of a residue. 



3. The composition pf claim 2 wherein said modification of a residue is selected 
from the group consisting of phosphorylation and dephosphorylation. 
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1 4. The composition of claim 1 wherein said preselected polypeptide is a protein 

2 kinase or a protein kinase substrate. / 

1 5. The composition of claim 4 wherein/said protein kinase substrate is Crk-II. 

1 6. The composition of claim 1 wherein said first interacting, proximity-sensor 

2 peptide is at the N-terminus, the C -/terminus of which is peptide-bonded to the 

3 N-terminus of said preselected polypeptide or fragment thereof, the C- 

4 terminus of which is peptide bonded to the N-terminus of said second 

0 I 

y§ interacting proximity-sensor peptp5> 

01 — h 

it 7. The composition of claim 1 wherein said preselected polypeptide is 

yj / 

5 recombinant. / 
M { 

\ 

flt| 8. The composition of claim 1 waerein said preselected polypeptide has an N- 

0 / 

2 terminal cysteine and a C-terminal "thioester. 

1 9. The composition of claim 1 wherein said at least two interacting proximity- 

2 sensor peptides comprise a FRET pair. 

1 10. The composition of claim/9 wHerein said FRET pair is selected from the group 

2 consisting of fluorescein/and tetramethylrhodamine, IAEDANS and 



• 



fluorescein, EDANS and D ABCYI<BODIPY fluorescein and BODIPY^^? 



fluorescein, p-phycoerythrm and CY5, and pyrene and coumarin. 

The composition of clainj 10 wherein said FRET pair is tetramethylrhodamine 
and fluorescein. 

The composition of\claim 1 wherein said interacting proximity-sensor peptide 
is a synthetic oligopeptide comprising a fluorescent amino acid derivative. 

The composition of daim 1 as set forth in Figure 5 A (SEQ ID No:8). 

The composition of/ claim 1 comprising a third interacting proximity-sensor 
peptide. 



A method for measuring changes in the relative proximity between at least a 
first position and a second position in a preselected polypeptide, said 
polypeptide capable oi^participating in an activity, said changes related to the 
activity of said polypept^er^Qjnprising the steps of: 

(a) providing th\ composition of claim 1 ; 

(b) subjectin^saictaomgfosition to conditions inducing said 
activity; and 
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(c) measuring said changes in relative proximity of said first and 
second aetectably interacting proximity-sensor peptides in said 
composition. 

The method of claim 15^vhqrein said conditions inducing said activity are 
selected from the group consisting of exposing said composition to a substrate, 
exposing said composition to ailigand, exposing said composition to a binding 
partner, exposing said composition to conditions in which said composition is 
acted upon by an enzyme, post-translational modification, change in pH, 
change in dielectric constant, ands change in protein folding. 

The method of claim 16 wherein said measuring said changes is performed by 
a method selected from the group consisting of fluorescence spectroscopy, 
nuclear magnetic resonance spectroscopy, electron spin resonance 
spectroscopy, ultraviolet/visible spectroscopy, and extent of cross-linking by 
cross-linking agents. \ 

A method for identifying an agent capable of modulating the activity of a 
preselected polypeptide, said polypeptide o*!tpable of participating in an 
activity, said activity detectable by changes in the relative proximity among at 
least a first position and at least a second position in said preselected 
polypeptide, comprising the steps of: I 
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6 (a) providing the composition of claim 1 ; 

7 (b) subjecting said composition to conditions inducing said activity 

8 in the presence and absence of said agent; 

9 (c) measuring^ said changes in relative proximity of said first and 

10 second detqptably interacting proximity-sensor peptides in said 

1 1 composition ton the presence and absence of said agent; and 

12 (d) identifying saM agent affecting said changes as capable of 

1 3 modulating saia activity. 

U| 19. The method of claim 18 whereinlsaid activity is a consequence of 
j^j intramolecular interactions, intermolecular interactions, interaction with a 

j| ligand, interaction with a substrata, change in dielectric constant, change in 

4 pH, change in protein folding, posi-translational modification, or modification 

of a residue. \ 

1 20. The method of claim 19 wherein saiapost-translational modification is 

2 phosphorylation and dephosphorytetiirL 

1 21. The method of claim 1 8 wherein said preselected polypeptide is a protein 

2 kinase or a protein kinase substrate^ 

1 22. The method of claim 21 wherein said pritein kinase substrate is Crk-II. 
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The method of claim 1 8 wherein said first interacting proximity-sensor peptide 
is at the N-terminus\the C-terminus of which is peptide-bonded to the N- 
terminus of said recombinant portion, the C-terminus of which is peptide 
bonded to the N-terminus of said second interacting proximity-sensor peptide. 

The method of claim 1 8 wherein said preselected polypeptide is recombinant. 

The method of claim 18 wherein said polypeptide has an N-terminal cysteine 
and a C-terminal "thioester. \ 

The method of claim 1 8 wherein said at least two interacting proximity-sensor 
peptides comprise a FRET pair. \ 

The method of claim 26 wherein siid FRET pair is selected from the group 
consisting of fluorescein and tetra^EttiyWiodamine, IAEDANS and 
fluorescein, EDANS and DAB«YL,BODIFY FL fluorescein and BODIPY 
fluorescein, P-phycoerythrin anavCY^n azfd pyrene and coumarin. 

The method of claim 27 wherein said FRET pair is tetramethylrhodamine and 
fluorescein. 
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1 29. The method of claim 18"'wHerein each of said interacting proximity-sensor 

2 peptides is a synthetic oligopeptide comprising a fluorescent amino acid 

3 derivative. \ 

1 30. A method for preparing a composition comprising a preselected polypeptide 

2 capable of communicating\changes in the relative proximity among at least 

3 one first position and at least one second position in said preselected 

4 polypeptide, said polypeptideWpable of participating in an activity, said 

5 changes related to the activity of said preselected polypeptide, comprising the 
y$ steps of: \ 

fTj (a) providing at least aVfirst interacting proximity-sensor peptide 

J| and a second interacting proximity-sensor peptide, each of said 

L 9 peptides having a detactably interacting proximity-sensitive 

1£| moiety present thereinA said moieties capable of communicating 

1Q5 changes in said relative proximity; 

12 (b) providing at least one recombinant polypeptide or portion of 

1 3 said preselected polypepimer^aid recombinant portion having 

14 an N-terminal cysteine, a C-terminal "thioester, or the 

15 combination thereof; \ j< 

16 (c) ligating said at least^p recombinant polypeptide or portion 

1 7 thereof and said at least first And second interacting proximity- 

18 sensor peptides into an amino 'acid backbone at said first 
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position and at least one second position to provide a 
compositionicomprising said preselected polypeptide, such that 
in said composition said relative proximities of said positions 
of said secona interacting proximity-sensor peptides are 
capable of changing in relation to the activity of said 
composition. 

The method of claim 3U"wherein said interacting proximity-sensor peptide has 
an N-terminal cysteine, a C-termiikl "thioester, or the combination thereof. 



The method of claim 30 wf^erein sai$ arfrijio acid backbone is comprises a first 
interacting proximity-sensoApeptide kt th& N-terminus, the C-terminus of 
which is peptide-bonded to tHp N-t^ja^inus of said recombinant portion, and 
the C-terminus of which is peptide bonded to the N-terminus of said second 
interacting proximity-sensor peptide. 



S7< 

The composition showrfbi Figure 5 A (SEQ ID No: 8). 

A" 

A method for measuring changesYn the relative proximity between at least a 
first position and a second position m Crk-II, said changes related to the 
activity of Crk-II, comprising the steps 

(a) providing the compositiforiCof SEQ ID No:8; 




(b) subjecting said composition to conditions inducing said 



activity; 



and 



second & 



(c) measuring said changes in relative proximity of said first and 




tectably interacting proximity-sensor peptides in said 



The method of claim 34wherein said conditions inducing said activity is 
phosphorylation and depnosphorylation. 



The method of claim 35 wherein said phosphorylation and dephosphorylation 
is induced by c-Abl or the epidermal growth factor receptor. 



The method of claim 34 wherein said measuring said changes is performed by 
fluorescence spectroscopy. 



A method for identifying an agent capable of modulating the activity of Crk-II 
or modulating the activity Id fa protein kinase capable of phosphorylating Crk- 
II, said activity cjeteetable-i^changes in the relative proximity among at least 
a first position and at leW a second/position in Crk-II, comprising the steps of: 

(a) providing me co^nbosition of SEQ ID No:8; 

(b) subjecting saiaVomAosition to conditions inducing said activity 
in the presence and absence of said agent; 
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8 (c) measuring said changes in relative proximity of said first and 

9 second datectably interacting proximity-sensor peptides in said 

10 composition in the presence and absence of said agent; and 

1 1 (d) identifying said agent affecting said changes as capable of 

12 modulating said activity. 

1 39. The method of claim 38 wherein said phosphorylation and dephosphorylation 

2 is induced by c-Abl or the epidermal growth factor receptor. 

y$ 40. A method for identifying an agent dapable of modulating the activity of a 

H| protein kinase target, or modulating the activity of a protein kinase capable of 

phosphorylating said target, said activity detectable by changes in the relative 

^4 proximity among at least a first positicwi and at least a second position in said 

J"^ target, comprising the steps of: \ 

f§ (a) providing a target composition comprising said preselected 

7 polypeptide of!a fragmenrifeqreof, and having at least a first 

8 and a second detectalply int^acting proximity-sensor peptide 

9 located in the amino acid backbone of said composition 

10 proximal to said first and^^ccbid positions, respectively, 

1 1 wherein said relativp^roximities of said positions in said 

12 composition are capable of chaining in relation to the activity 

13 of said composition; I 
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(b) subj eating said composition to conditions inducing said activity 
in the presence and absence of said agent; 

(c) measuring said changes in relative proximity of said first and 
second dqtectably interacting proximity-sensor peptides in said 
composition in the presence and absence of said agent; and 

(d) identifying skid agent affecting said changes as capable of 
modulating said activity. 

The method of claim 4fTwhereqp said protein kinase is c-Abl or epidermal 
growth factor receptor. 

The method of claim 40 wfierein daid protein kinase target is Crk-IL 

The method of claim 40 wherein said first interacting proximity-sensor peptide 
is at the N-terminus, the C-terminuaof which is pep tide-bonded to the N- 
terminus of said recombinarttrrortieAjl^C-terminus of which is peptide 
bonded to the N-terminus of saicl secfcnd interacting proximity-sensor peptide. 

The method of claim 40'^vherein sVid gre^lected polypeptide is recombinant. 

The method of claim 40 wherein said polypeptide has an N-terminal cysteine 
and a C-terminal "thioester. 
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The method of clairA 40 wherein said at least two interacting proximity- 
peptides comprise a FRET pair. 



sensor 



The method of claim 4|6 wherein said FRET pair is selected from the group 
consisting of fluoresceiVi and tetramethylrhodamine, IAEDANS and 
fluorescein, EDANS and DABCYL, BODIPY FL fluorescein and BODIPY 
fluorescein, p-phycoerythnn and CY5, and pyrene and coumarin. 

The method of claim 47"wferein said FRET pair is tetramethylrhodamine and 
fluorescein. 



The method of claim each of jaid interacting proximity-sensor 

peptides is a syntheti^oligoJ>eptidejtfrnprising a fluorescent amino acid 
derivative. 



The composition shown in S IQ ID No:9. 
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